Feynman amplitudes and
the moduli space of graphs

Towards a statistical approach to Feynman integrals and amplitudes
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Two problems
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Computing Feynman Integrals




Feynman integrals
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Tropical Feynman integration
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https://github.com/michibo/feyntrop




Parametric representation

J
L= ! &L‘"L L%? - L

- (Ll-lti Sl,mav)ti(& ro(ywomfa.(s
“A. kE —'I)“&"‘WQMS}QV]Q( 53'*\le7(




Y n
I(;z f uD/z_ L?) Jfl‘b\o:ccx\
\/grrmy:wml-:ov,

YAN
== (\)_. e
) TR N
A e )
X

|~f¢-f7 idlea; X ‘—errr&{'\/a» fm5q5§ (:+7 eaSwrl




{,4\-e_>m{':°“' o‘_ —TEC’,?VM—\A") ‘mkv"&b
o kb “p o ~ |7 Coof} re»c'&(—c.

:> SJ—uo(o’ _1:071/)%'4“) bmf‘ﬂ' ZOTN 5‘44'<j"°~(5
o S SJ'D\.I';}RC.CV( o%du:i‘).




Next step




Moduli space of graphs and amplitudes




Moduli space of graphs
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Things known about MQ g
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Connechous Iy very
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Many applications of QFT ideas in mathematics

MR- Vodl'lﬁ. any)
Y

9

AFTT Fells ws obout

o — e rmasrrey

e -Peloo(pfy? 0‘- MGJ/"’Y Cwtp)

Related:  Rrowwu




C,l, Quantamacazine Physics Mathematics Biology = Computer Science  Topics  Archive [N oy Q

GRAPH THEORY

Quantum Field Theory Pries Open
Mathematical Puzzle

@ Mathematicians have struggled to understand the moduli space of

graphs. A new paper uses tools from physics to peek inside.




Applications to physics




Parametric representation of Feynman integrals
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Amplitude
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Use cases for physics
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Figure 4.9: Fit of the distribution of Pg in logarithmic coordinates for L = 15.




Towards a statistical treatment of Feynman amplitudes
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